A BCL-algebra is a class of algebras of type (2, 0) was defined in 2011 by Y. Liu. In this paper, the notion of soft BCL-algebra is introduced. Then some binary operations between two soft BCL-algebras are studied. Moreover, we find relations between soft BCL-algebra and soft BCK/BCI/BCH/d -algebra.
Introduction
The aim of this paper is to study soft BCL-algebra and investigate relations between soft BCK/BCI/BCH/d-algebra. Molodtsov introduced, in [10] , the basic notions of the theory of soft sets to deal with uncertainties when solving problems in practice as in environment, economics, social science and engineering. This theory is convenient and easy to apply as it is free from the difficulties that appear when using other mathematical tools as theory of fuzzy sets, theory of vague sets and theory of rough sets etc. (For more details we refer the reader to [10] ).
Historically, two classes of abstract algebras: BCK and BCI-algebras has been introduced in 1966 ( [3] and [4] ). Then in 1983, the notion of BCK and BCI-algebras has been generalized by introducing the class of BCH-algebra. In 2011, Liu in his paper [9] has introduced the BCL-algebra which is more general class than BCK/BCI/BCH-algebra. Some properties of BCL-algebra are studied in [2] . Many authors applied the notion of soft set theory on several classes of algebra. For example, Jun in [5] , introduced soft BCK/BCI-algebras and derived some of their properties. Also Kazanci et al. [7] introduced the concept of soft BCH-algebra and some of their properties and structural characteristics are studied. In this paper we will apply the notion of soft sets on BCL-algebra.
The paper is organized as follow. In Section 2, basic definitions of the related algebra is given and some binary operations on soft sets have been recalled. Section 3 of this paper introduces the notion of soft BCL-algebra and BCL-sublagebra. In the final section we construct new soft BCL-algebras from given ones. We conclude the section with Theorem 4.6, Theorem 4.7, Theorem 4.8 and Theorem 4.10 that relates soft BCL-algebra and soft BCK/BCI-algebra, BCH-algebra and d-algebra. We illustrate with examples throughout the paper.
Preliminaries
We start by defining a BCL-algebra. We refer the reader to [8] , [5] and [7] for the definitions of d-algebra, BCK/BCI-algebra and BCH-algebra respectively. We refer the reader to [5] and [7] for definitions for soft BCK/BCI-algebra and soft BCH-algebra respectively.
Soft BCL-algebra
In this section we introduce the notion of BCL-subalgebra and soft BCL-algebra. We will illustrate the definitions with examples. From [9, Theorem 2.1], we know that any BCK/BCI/BCH-algebra is a BCL-algebra. Thus we have the following theorem (the proves are direct).
Theorem 4.8:
If is a BCK/BCI/BCH-algebra and is a soft BCK/BCI/BCH-algebra over . Then is a soft BCL-algebra. for any , then 1) the BCL-algebra is a BCK-algebra; 2) the BCL-algebra is a BCI-algebra.
Theorem 4.10:
If is a BCL-algebra and is a soft BCL-algebra over . Then is a soft BCK/BCI-algebra.
